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(57) ABSTRACT

A hippotherapy device includes a saddle for receiving a
person thereon, a programmable movement control, and an
automatic movement device for automatically moving the
saddle according to a movement pattern program. The
program specifies a sequence of target values of positions
and orientations of the saddle in the locality of the move-
ment device 1 order to execute the movement pattern. The
hippotherapy device further includes a person securing
device having a main support on which a body strap is
mounted, at least one sensor for detecting at least one
physical variable characterizing the body posture of the
person on the saddle, and an auxiliary control device con-
figured to compare expected values of the physical vaniable
with current values of the physical variable detected by the

sensor, and to trigger an associated safety function, if a
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deviation of the current values from the expected values
exceeds a predetermined tolerance threshold.

16 Claims, 3 Drawing Sheets
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1
HIPPOTHERAPY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national phase application under 35
U.S.C. § 371 of International Patent Application No. PCT/
EP2017/068186, filed Jul. 19, 2017 (pending), which claims
the benefit of priority to German Patent Application No. DE

10 2016 213 964.9, filed Jul. 28, 2016, the disclosures of
which are incorporated by reference herein in their entirety.

TECHNICAL FIELD

The invention relates to a hippotherapy device, compris-
ing a saddle, which constitutes a seat for a person, as well as
a programmable movement control and an automatic move-
ment device designed to automatically move the saddle
according to a movement pattern program that 1s to be
executed by the movement control and that specifies a
sequence of target values of positions and orientations of the
saddle 1n the locality of the movement device, 1n order to
execute the movement pattern.

BACKGROUND

A therapy robot 1s known from WO 2012/119176 A2. On
a base unit having connected controller, a robot arm, which
can be moved by means of multiple pivot joints, 1.e.,
articulated joints, 1s attached therein on a truck. It 1s thus
possible to position and orient an end effector of the therapy
robot, which end eflector 1s similar in 1ts shape to a part of
the back region of a horse, arbitrarily 1n space 1n a specific
region.

SUMMARY

The object of the invention 1s to provide a hippotherapy
device, 1n the case of which a person using the hippotherapy
device can be conditioned and/or treated using teaching
and/or therapy methods, 1n particular in a particularly safe
mannet.

The object of the invention 1s achieved by a hippotherapy
device, comprising a saddle, which constitutes a seat for a
person, as well as a programmable movement control and an
automatic movement device designed to automatically move
the saddle according to a movement pattern program that 1s
to be executed by the movement control and that specifies a
sequence of target values of positions and orientations of the
saddle 1n the locality of the movement device, 1n order to
execute the movement pattern, and comprising a person
securing device, which comprises a main support on which
a body strap 1s mounted, at least one sensor designed to
detect at least one physical variable characterizing the body
posture of the person on the saddle, and an auxiliary control
device designed to use the expected values of the physical
variable, which characterize the expected body posture of
the person on the saddle, 1n accordance with the movement
pattern program and the position and orientation of the
saddle, to compare set expected values to the current values
of the physical vanable detected by the sensor, which
characterize the actual body posture of the person on the
saddle, and to trigger an associated safety function, if a
deviation of the current values of the physical vanable from
the expected values of this physical variable exceeds a
predetermined tolerance threshold.
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2

The movement pattern program can automatically specily
the movements of the saddle provided for a time window,
which movements correspond to the movements desired by
the therapy method. The movement pattern program 1s thus
predetermined by the therapist of the hippotherapy device.

The expected values are values of physical variables,
which represent the body posture of the person on the
saddle, specifically the body posture which the person would
be expected to assume or 1s supposed to assume under safe,
normal conditions, as the current movement of the saddle 1s
supposed to correspond according to the movement pattern
program.

The tolerance threshold defines deviations of the values
from the expected values, which no longer precisely corre-
spond to the expected body posture of the person on the
saddle but are nonetheless within a scope which character-
1zes a still safe state of the person on the saddle.

The physical variable characterizing the body posture of
the person on the saddle can be the spatial position and/or
the spatial orientation of the upper body, the head, at least
one arm, and/or at least one leg of the person.

The safety function to be triggered can be stopping of the
movement device and/or outputting a signal characterizing
the unsafe state of the person on the saddle. Stopping of the
movement device can be carried out 1n that the motors or
drives of the movement device are stopped and the saddle
thus assumes a fixed position 1n space and accordingly no
longer moves. In the event of stopping of the movement
device, the person can still be held 1n a sate position by
means of the body strap and the main support. In particular,
upon stopping of the movement device, the person can be
protected from falling down or slipping off of the saddle by
means ol the body strap and the main support.

Outputting a signal characterizing the unsafe state of the
person on the saddle can be carried out by the auxiliary
control device generating a signal and the hippotherapy
device comprising a display means, on which the signal 1s
output. The display means can comprise a lighting means, an
acoustic output means, a display screen, on which an item of
information characterizing the unsate state of the person 1s
displayed, and/or a transmitting unit and a receiving unit.
The transmitting unit can in this case transmit an item of
information characterizing the unsafe state of the person and
the recelving unit can comprise a display means, a display
screen, or an acoustic output means, such as a loudspeaker,
on which the item of information characterizing the unsafe
state of the person 1s output. The recerving umt can be, for
example, a mobile telephone, a pager, or a personal pager. A
continuous presence ol a therapist during the therapeutic
operation of the hippotherapy device 1s no longer uninter-
ruptedly necessary due to an information output which
characterizes the unsafe state of the person. Rather, the
movement control can run the movement device automati-
cally according to the movement pattern program to be
executed, 1n particular a therapy guideline, without a thera-
pist having to be present. However, the therapist can imme-
diately be called thereto automatically in an unsafe state.

Instructions can also be automatically given directly to the
person seated on the saddle, as to what the person 1s to do
in order to end or resolve the unsate state, with the output of
a signal characterizing the unsafe state of the person on the
saddle, 1n an acoustic manner 1n automatically spoken words
or sentences, or in a visual manner 1n automatically dis-
played texts or sentences.

The safety function to be triggered can alternatively or
additionally also be an activation of at least one actuator,
which acts on the spatial position and/or the spatial orien-
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tation of the upper body, the head, at least one arm, and/or
at least one leg of the person.

The hippotherapy device can accordingly comprise at
least one actuator, which 1s designed to automatically act on
the body strap, which 1s adjustably mounted on the main
support, with respect to 1ts spatial pose, wherein the auxil-
1ary control device 1s designed to activate the at least one
actuator 1n dependence on the current position and move-
ment of the saddle and the current body posture of the person
on the saddle. By means of the at least one actuator, the
person can be moved, for example, back mto a position,
orientation, and/or body posture or prompted to assume a
position, orientation, and/or body posture again themselves,
in which the person reassumes or has the body posture on the
saddle expected on the basis of the movement pattern
program.

The saddle, which forms a rnding seat for a person, can
simulate a real riding saddle, as 1s typically designed for
riding horses. However, the saddle can also be formed
reduced to 1ts fTundamental functions. The fundamental func-
tions are such that the saddle has to be designed 1n such a
way that a person can sit thereon 1n an at least approximately
upright posture and the two legs of the person can each hang
down respectively on the left and right laterally of the
saddle, 1.e., the seat surface of the saddle. Optionally, the
saddle can possibly also have stirrups, on which the person
can support himself with his two feet, as 1s also typical when
riding horses. In a very simple embodiment, however, the
saddle can already be formed solely by a substantially
cylindrical main body, which 1s arranged having 1ts cylinder
axis oriented essentially horizontally, so that the lateral
surface of the cylindrical main body 1s used as a seat surface
for the person. The two legs of the person then hang down
on the left and right laterally to the cylindrical main body.

The programmable movement control can comprise a
robot, 1n particular an industrial robot, on the robot flange of
which the saddle 1s arranged as an end effector. The pro-
grammable movement control can accordingly comprise a
robot arm and a programmable robot control.

Robot arms having associated programmable robot con-
trols, 1n particular industrial robots, are working machines
which can be equipped for automatic handling and are
programmable 1n multiple movement axes, for example,
with respect to orientation, position, and work sequence.
Industrial robots typically comprise a robot arm having
multiple links connected via joints and programmable robot
controls (control devices), which automatically control and/
or regulate the movement sequences of the robot arm during
operation, 1n order to position and move a robot flange of the
robot arm in space. The links are moved for this purpose via
drive motors, 1n particular electric drive motors, which are
activated by the robot control, 1n particular with respect to
the movement axes of the industrial robot, which represent
the degrees of movement freedom of the joints. The robot
can be, for example, an industrial robot, which can be 1n
particular an articulated arm robot having rotational axes
following one another 1n series, for example, five, six, or
seven rotational axes. The saddle of the hippotherapy device
can accordingly be moved 1n space in that the joints of the
robot arm are moved, 1.e., adjusted, 1n a manner activated by
the programmable robot control.

The predetermined movement pattern, which simulates
riding movements, can be stored in the programmable
movement control, in particular 1n the programmable robot
control, and can be retrievable theretfrom for execution. The
predetermined movement pattern 1s executed by the pro-
grammable movement control moving the saddle by adjust-
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4

ing the joints, for example, of the robot arms, 1n the locality
in order to simulate riding movements.

The person securing device 1s device different from the
movement control and from the saddle, which 1s designed
not to monitor and/or hold the seat, 1.e., the pelvic region of
the person, but rather 1s designed to monitor and/or hold the
upper body of the person. The person securing device can
accordingly comprise a body strap, which connects the main
support of the person securing device to the upper body of
the person. In this case, the body strap 1s mounted so it 1s
adjustable on the main support. The body strap can be
designed in the manner of a climbing harness or a rescue
harness. The body strap can in particular comprise at least
one chest belt, belly belt, and/or lap belt enclosing the
person. The body strap can comprise, for example, a chest
harness. Even 1f the person securing device 1s a device
different from the movement control and from the saddle,
the person securing device can optionally either be config-
ured as a separate device on a floor or foundation or can be
fastened to the movement control or to the saddle as an
attached auxiliary device.

The person securing device 1s a device different from the
movement control and from the saddle insofar as the person
securing device comprises at least one independent actuator,
which 1s separate from the drives of the automatically
adjustable joints of the movement control. The at least one
actuator can be an active actuator. The active actuator can
be, for example, a drive or a motor. The at least one actuator
can also be a passive actuator, however. The passive actuator
can be, for example, a brake or a vibration damper, which
influences, 1.e., changes, a movement already applied to the
person securing device.

An actuator 1s accordingly understood in the scope of the
invention very generally as a component (or an assembly)
which can 1n particular convert electrical signals 1nto
mechanical movement or into other physical variables. The
mechanical movement can be a movement at constant
velocity. However, the mechanical movement can also be in
particular an acceleration or deceleration, 1.e., a negative
acceleration. A conversion into another physical variable can
be, for example, as described 1n the scope of the invention,
a damping of a vibration movement. An actuator is therefore
understood as an actuator element, 1.e., a drive element,
which passively and/or actively influences the person secur-
ing device.

The auxiliary control device activates the at least one
actuator, either to move the body strap mounted on the main
support actively, 1.e., by means of a drive and/or a motor,
and/or to passively decelerate and/or brake an existing
movement of the body strap with respect to the main support
by braking and/or damping.

The auxiliary control device can communicate with the
movement control, in particular with a programmable robot
control.

According to the mvention, the person or a patient can
take a seat on the saddle of the hippotherapy device, which
can form a hippotherapy system. After configuring a move-
ment pattern, for example, a therapy, with the aid of a
therapist, the therapy can be carried out without the further
presence of the therapist.

In this case, the person 1s secured using the person holding
device on the saddle, so that the person firstly cannot fall
down. This can be implemented 1n various embodiments.
For example, the person or the patient can reach the therapy
place together with the therapist. The therapist helps the
patient onto the saddle. Thereafter, the therapist secures the
patient against slipping down and/or falling down by means
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of the person holding device. The therapist subsequently
configures the therapy and/or selects an existing movement
pattern for application and starts the therapy procedure.

The person holding device can in particular comprise the
following characteristics against the patient falling down
from the therapy seat. Since the patient 1s moved during the
therapy, the person holding device, 1.e., the body strap,
cannot be designed as rigid and spatially fixed, but rather has
to follow the person or the patient at least approximately
without force.

I1 the patient threatens to lose his therapy position, 1.e., for
example, slips from the saddle, the holding device can
become active and prevent the further slipping down, with-
out the patient thus feeling pain or other damage or another
risk resulting.

If the patient does not return back 1nto an upright position
alter a possibly settable time, the person holding device can
thus, for example, trigger an alarm and order a therapist, so
that the therapist can reestablish the proper state.

Such a securing and holding system can be equipped with
sensors, which can actively and reliably monitor the patient
posture on the saddle. This monitoring can take place in
multiple steps and with the aid of various measured indices.

A strap system, which holds the patient on the upper body
from above, can measure the tension force and/or distance
which the patient exerts on the holder and/or by which the
upper body 1s moved away from the upright posture, for
example. Tensile force sensors, for example, weighing cells,
installed 1n the straps can recognize an asymmetry and/or a
load state, which can result 1n more extensive, posture-
correcting movements of the movement device, in particular
the robot arm. The robot can automatically execute a cor-
rection movement to orient the patient, 1n order to remind
him to sit straight. IT this 1s not successtul, the therapy can
then also be terminated and a therapist request can be
initiated automatically.

The patient securing, which 1n particular encloses the
upper body, can optionally measure the inclination of the
shoulders and the spinal column, for example, by means of
inclination sensors, so that imminent slipping down can be
recognized early.

A hippotherapy device can implement various intelligent
behavior methods, using which slipping of the person off of
the saddle can be prevented, so that the patient does not slip
with his entire weight into the holding device. It a posture
error 1s recognized, for example, the therapy movement first
becomes slower and 1s then interrupted entirely. A special
movement of the saddle 1s possibly also activated, using
which the patient 1s either reminded to sit straight, or he 1s
mechanically oriented.

If the state does not then improve, by the patient attempt-
ing himself to reassume the correct posture, the person
securing device can take active motorized countermeasures,
for example, and execute a movement which attempts to
orient the patient again, in the case of an actuated holding
device. This therapy interruption causes an active perception
ol his posture problem 1n the patient.

If the state should not improve, the therapy can be
interrupted and, for example, a request signal can be placed
for the therapist, so that the therapist can take over the
procedure and can decide whether the therapy can continue
and 1f so, how.

The movement control, 1in particular the robot and/or the
mechatronic system using which the saddle and/or the seat
of the person or the patient 1s moved, can in particular
comprise the following securing devices, which can be
embodied 1n at least two channels.

10

15

20

25

30

35

40

45

50

55

60

65

6

The securing devices can comprise a Cartesian monitored
workspace (entry, therapy height, width, and depth) embod-
ied 1 safe technology, a secure Cartesian velocity and
acceleration, a secure monitored workspace on the axial
level, a secure monitored velocity on the axial level.

Several embodiment varnants are explained 1n greater
detail hereafter.

The main support can be fastened on a foundation, for
example, on which the programmable movement device, 1n
particular a base frame of a robot arm, 1s also fastened. The
adjustable mounting of the body strap then enables a cor-
responding number of degrees of freedom, 1.e., a corre-
sponding number of degrees of mobility 1n at least one
direction and/or at least one orientation in space 1n relation
to the foundation, 1n particular 1n relation to the program-
mable movement device or in relation to the base frame of
the robot arm.

The main support can also be fastened, however, on an
adjustable link of the programmable movement device, 1n
particular on a part of a robot arm or on the saddle, which
1s moved by the programmable movement device. The
adjustable mounting of the body strap then enables a number
of degrees of freedom, 1.e., a number of degrees of mobaility
in at least one direction and/or at least one orientation 1n
space 1n relation to the saddle or 1n relation to the flange of
a robot arm.

The directions 1n space can be characterized by one, two,
or three Cartesian coordinate systems and/or the one, two, or
three orientations in space can each be the rotations around
one of the three Cartesian coordinate directions.

In one embodiment variant, the body strap can be adjust-
ably mounted on the main support by means of a bearing
device or a bearing 1n at least one direction and/or at least
one orientation in space and the bearing can comprise a
braking device in this case, which 1s designed to brake a
movement of the bearing using optionally different braking
properties, which are settable by means of the actuator,
spec1ﬁcally in a manner activated by the auxiliary control
device. The actuator can accordingly influence the braking
device, 1n particular activate it, or the actuator can 1tself be
the braking device.

The braking device can be designed as automatically
changeable with respect to 1ts braking action. I.e., the level
of the braking action can be automatically adjustable by the
auxiliary control device. In particular, the auxiliary control
device can automatically change the level of the braking
action 1n the time curve, specifically 1n dependence on the
current position and/or orientation of the body strap.

The braking device can be associated with the bearing
device or the bearing, respectively. The bearing can be a
pivot bearing and/or a slide bearing. The braking device can
comprise brake linings, for example, which are automati-
cally adjustable and can be pressed with normal forces of
different levels against a brake disc. The braking device can
be configured to brake at least or solely an adjustment of the
bearing because of gravity intluences. Alternatively or addi-
tionally, the braking device can also be configured to decel-
erate a driven bearing set into motion.

In another, alternative or additional embodiment variant,
the body strap can be mounted on the main support in a
vibrating manner in at least one direction and/or at least one
orientation in space by means of a bearing device or a
bearing and the bearing can comprise a vibration damping
device 1n this case, which 1s designed to damp a movement
of the bearing using optionally diflerent vibration damping
properties, which are settable by means of the actuator,
specifically activated by the auxiliary control device. The
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actuator can accordingly influence the vibration damping
device, 1n particular activate it, or the actuator can itself be
the vibration damping device.

The mounting or the bearing can be formed 1n this case,
for example, by a spring device. The spring device can
comprise, for example, a spring coil having a fixed spring
stiflness. The spring device can also comprise, for example,
an oil pressure spring or gas pressure spring, the spring
stiflness of which can be settable. The actuator can thus
activate, for example, a throttle device of the o1l pressure
spring or gas pressure spring or can be this throttle device.

The vibration damping device can be combined with the
braking device.

In a further, alternative or additional embodiment variant,
the body strap can be mounted on the main support so i1t can
be driven 1n at least one direction and/or at least one
orientation in space by means of a drive device and the drive
device can comprise at least one motor in this case, which
forms the actuator and which 1s designed to move the body
strap 1n an automatically driven manner, specifically acti-
vated by the auxiliary control device.

The drive device can comprise at least one motor, which
1s configured to automatically adjust the bearing device or
the bearing, respectively. The actuator can accordingly 1ntlu-
ence, 1n particular activate, the drive device or the at least
one motor, respectively, or the actuator can 1tself be the drive
device or the at least one motor, respectively. The at least
one motor can thus be driven by the auxiliary control device,
for example, 1n particular driven i1n different rotational
velocities and rotational directions and 1n particular also
decelerated.

The drive device can be combined with the braking device
and/or with the vibration damping device.

In all embodiment variants, the hippotherapy device can
comprise at least one sensor, which 1s designed to detect the
spatial position and/or the spatial orientation of the body of
the person.

The sensor does not necessarily have to be fastened
directly on the body of the person or on the body strap in this
case. Rather, the sensor can also be arranged separately,
1solated from the body of the person and 1solated from the
body strap, and can remotely detect the spatial position
and/or the spatial orientation of the body of the person. The
sensor can thus be formed, for example, by an optical sensor,
such as a camera, which optically detects the spatial position
and/or the spatial orientation of the body of the person, and
generates associated image data, wherein the image data can
be analyzed to numerically determine the current spatial
position and/or the spatial orientation of the body of the
person.

In one special embodiment, however, the body strap can
comprise the at least one sensor. In this special embodiment,
the sensor can then, for example, comprise at least one
attitude sensor and/or one acceleration sensor, which 1s
designed to detect the current attitude of the body strap
and/or the current movement of the body strap. The accurate
position and attitude of the body of the person can then be
concluded from the current attitude of the body strap and/or
the current movement of the body strap, 1n particular via a
time curve of the attitude of the body strap and/or the
movement of the body strap.

In general, the at least one sensor can be connected via a
communication connection to the auxiliary control device,
in such a manner that items of information about the current
position and/or current orientation of the body of the person
in space are transmitted to the auxiliary control device, 1n
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order to automatically determine the current body posture of
the person by means of the auxiliary control device or the
movement control.

The at least one sensor can accordingly communicate in
a wired or wireless manner with the auxiliary control device.
A communication can insofar already be provided solely by
a transier or transmission of measured values of the at least
one sensor to the auxiliary control device. The at least one
sensor does not necessarily also have to be configured to
receive items ol information or data from the auxiliary
control device. The at least one sensor can also simply be
clectrically connected 1n a similar manner to the auxiliary
control device.

In a first embodiment, the body strap can be mounted
suspended on the main support by means of a support cable
and the hippotherapy device can comprise an angle trans-
ducer 1n this case, which 1s designed to detect the angular
position ol the support cable. The angular position of the
support cable can comprise a first angle component in this
case, which defines the deflection angle of the support cable
in relation to the vertical direction, and can comprise a
second angle component, which defines the direction of the
deflection of the support cable. The support cable can have
a fixed support cable length. Alternatively, the support cable
can be designed as variable 1n length.

In a second, alternative or additional embodiment, the
body strap can accordingly be mounted suspended on the
main support by means of a length-vanable support cable
and the hippotherapy device can comprise a length trans-
ducer 1n this case, which 1s designed to detect the current
length of the support cable.

The length-vanable support cable can comprise, for
example, a cable pulley, on which a first partial length of the
support cable 1s stored rolled up. A second partial length of
the support cable, which 1s not stored rolled up on the cable
pulley, forms a free, variable cable length, the current length
of which can be detected by means of the length transducer.

In a third, alternative or additional embodiment, the body
strap can be mounted suspended on the main support by
means of a support cable and the hippotherapy device can
comprise a force transducer 1n this case, which 1s designed
to detect the tensile force on the support cable.

The force transducer can be arranged 1n particular on the
person securing device. For example, the force transducer
can be fastened on the main support and can be coupled to
the support cable.

In one special embodiment, which can be provided alter-
natively or additionally to other embodiments, the body
strap can comprise at least one first support strap section,
which connects a body strap section of the body strap at a
first connecting point of the body strap section to an attach-
ment point of the support cable, and the body strap can
comprise at least one second support strap section, which
connects the body strap section at a second connecting point
of the body strap section, which 1s diflerent from the first
connecting point, to the attachment point of the support
cable, wherein the first support strap section has a first
transducer, which detects at least one physical variable on
the first support strap section, and the second support strap
section has a second transducer, which detects at least one
physical variable on the second support strap section. The at
least one physical variable can be a force, a torque, a spatial
position/orientation, a velocity, and/or an acceleration.

The first connecting point and the second connecting
point can be arranged at a distance from one another,
specifically at the same height on the support strap 1n the
case ol upright body posture, 1.e., a symmetrically hanging
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support strap. For example, the first connecting point and the
second connecting point can be arranged in the vicinity of
the two shoulders of the person on the support strap.
Because the first support strap section comprises a first
transducer, which detects at least one physical variable on
the first support strap section, and the second support strap
section comprises a second transducer, which detects at least
one physical variable on the second support strap section,
the first transducer and the second transducer can establish
from the detected physical variables, 1n particular from the
deviation of the two values measured by the first transducer
and the second transducer, whether the person 1s in an
upright body posture or sits obliquely, and/or threatens to
slip down from the saddle.

In all embodiments, the movement control can be con-
figured to automatically modily the predetermined move-
ment pattern to activate the movement device, 1n depen-
dence on the action of the at least one actuator on the body
strap adjustably mounted on the main support.

Various exemplary embodiments of the invention are
illustrated by way of example 1n the appended schematic
drawings. Specific features of these exemplary embodiments
can represent general features of the invention indepen-
dently of the specific context in which they are mentioned,

possibly also individually or in combinations other than
those 1llustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate exem-
plary embodiments of the invention and, together with a
general description of the invention given above, and the
detailed description given below, serve to explain the prin-
ciples of the mnvention.

FIG. 1 shows a schematic illustration from the side of a
first embodiment of the hippotherapy device according to
the invention having a stationary person securing device.

FIG. 2 shows a schematic 1llustration from the side of a
second embodiment of the hippotherapy device according to
the mnvention having a person securing device, which 1s
fastened on a movement device of the hippotherapy device.

FIG. 3 shows a schematic 1llustration from the front of a
hippotherapy device according to FIG. 1 or FIG. 2 having
sensors which are arranged on a body strap of the person
securing device.

DETAILED DESCRIPTION

FIG. 1 shows a first embodiment of a hippotherapy device
1 having a stationary person securing device 2.

The hippotherapy device 1 moreover comprises, 1 the
case of the current exemplary embodiment, an industrial
robot 3, which comprises a programmable movement con-
trol 5 and an automatic movement device 4. The automatic
movement device 4 1s formed in the case of the current
exemplary embodiment by a robot arm 44, having multiple
links connected via joints. The robot arm 4a comprises, inter
alia, a base frame 6 and a robot flange 7. A saddle 8 1is
fastened on the robot tlange 7.

The robot arm 4a comprises multiple links connected via
joints, wherein the programmable movement controller 5 1s
configured to automatically control and/or regulate the
movement sequences of the robot arm 4a during operation,
in order to position and move the robot tlange 7 of the robot
arm 4a and thus also the saddle 8 1n space.
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The hippotherapy device 1 accordingly comprises the
saddle 8, which forms a riding seat for person 9. The
hippotherapy device 1 additionally comprises the program-
mable movement control 5 and the robot arm 4a. The robot
arm 4a 1s designed to automatically move the saddle 8
according to a movement pattern predetermined by the
movement control 5.

The person securing device 2 comprises a main support
10, on which a body strap 11 i1s adjustably mounted. The
person securing device 2 additionally comprises at least one
actuator 12, which 1s designed to act on the body strap 11
adjustably mounted on the main support 10 with respect to
its spatial pose, and an auxiliary control device 13, which 1s
designed to activate the at least one actuator 12 1n depen-
dence on the current position and movement of the saddle 8

and the current body posture of the person 9 on the saddle
8

The body strap 11 i1s adjustably mounted 1n at least one
direction and/or at least one orientation in space on the main
support 10 by means of a bearing 14 and the bearing 14 has
a braking device 1n a first variant, which 1s designed to brake
a movement, 1.€., a rotation of the bearing 14, using option-
ally different braking properties, which are settable by
means of the actuator 12, specifically activated by the
auxiliary control device 13.

The body strap 11 can also be mounted on the main
support 10 by means of the bearing 14 to vibrate in at least
one direction and/or at least one orientation in space,
wherein the bearing 14 has a vibration damping device,
which 1s designed to damp a movement of the bearing 14
using optionally different vibration damping properties,
which are settable by means of the actuator 12, specifically
activated by the auxiliary control device 13.

The body strap 11 can also be mounted on the main
support 10 so it 1s driven by means of a drive device 1n at
least one direction and/or at least one orientation 1n space,
wherein the drive device comprises at least one motor, which
forms the actuator 12 and which 1s designed to move the
body strap 11 1n an automatically driven manner, specifically
activated by the auxiliary control device 13.

The hippotherapy device 1 can comprise at least one
sensor 15, which 1s designed to detect the spatial position
and/or the spatial orientation of the body of the person 9.

In the case of the current exemplary embodiment, the at
least one sensor 15 1s arranged on the body strap 11 1n the
vicinity of the back of the person.

The person securing device 2 can also be used for the
purpose of lifting the person 9 out of a wheelchair 16 and
placing him on the saddle 8. In the same meaning, the person
securing device 2 can also be used for the purpose of lifting
the person 9 out of the saddle 8 and placing him back 1n the
wheelchair 16.

The movement control 5, in particular the industrial robot
3 and/or the mechatronic system, using which the saddle 8
and/or the person 9 1s moved, can 1n particular comprise a
securing device, which can be embodied 1n at least two
channels.

The securing device can comprise a Cartesian monitored
workspace 17 embodied in secure technology, which can be
defined by the entry and the therapy height, width, and
depth. The securing device can comprise a secure Cartesian
velocity and acceleration, a secure monitored workspace on
the axial level, a secure monitored velocity on the axial
level. The exemplary workspace 17 1s schematically
bounded by a rectangle shown by dashed lines 1n FIG. 1 and
FIG. 2.
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The at least one sensor 15 can be connected via a
communication connection to the auxiliary control device
13, 1n such a manner that items of information about the
current position and/or current orientation of the body of the
person 9 1n space are transmitted to the auxiliary control
device 13, 1n order to automatically determine the current
body posture of the person 9 by means of the auxiliary
control device 13 or the movement control 5.

The body strap 1s mounted suspended on the main body
10 by means of a support cable 18 in the case of the
illustrated exemplary embodiments and the hippotherapy
device 1 comprises, for example, an angle transducer, which
1s designed to detect the angular position of the support cable
18.

In this case, the angular position of the support cable 18
can comprise a first angle component, which defines the
deflection angle of the support cable 18 in relation to the
vertical direction, and can comprise a second angle compo-
nent, which defines the direction of the deflection of the
support cable 18. The support cable, as shown 1n FIG. 1 and
FIG. 2, can be designed as variable 1n length via a cable
pulley 19, for example.

If the body strap 11 1s mounted suspended by means of a
length-variable support cable 18 on the main body 10, the
hippotherapy device 1 can also comprise a length transducer,
which 1s designed to detect the current length of the support
cable 18.

The hippotherapy device 1 can moreover comprise a force
transducer, which 1s designed to detect the tensile force on
the support cable 18.

In the case of the exemplary embodiment of FIG. 1, the
main support 10 1s fastened on a floor 25, on which the
programmable movement device 4, in particular the base
frame 6 of the robot arm 4a, 1s also fastened. The adjustable
mounting of the body strap 11 then enables a corresponding,
number of degrees of freedom, 1.¢., a corresponding number
of degrees of mobility 1n at least one direction and/or at least
one orientation 1 space in relation to the floor 25, 1n
particular in relation to the programmable movement device
4 or 1n relation to the base frame 6 of the robot arm 4a.

The main support 10 can also, however, as shown 1n FIG.
2, be fastened on an adjustable link of the programmable
movement device 4, in particular on the robot flange 7 of the
robot arm 4a or on the saddle 8, which 1s moved by the
programmable movement device 4. The adjustable mount-
ing of the body strap 11 then enables a number of degrees of
freedom, 1.e., a number of degrees of mobility in at least one
direction and/or at least one orientation in space in relation
to the robot flange 7 or 1n relation to the saddle 8.

As shown 1n particular 1in FIG. 3, the body strap 11 can
comprise at least one first support strap section 20.1, which
connects a body strap section 11a of the body strap 11 at a
first connecting point 21.1 of the body strap section 11a to
an attachment point 23 of the of the support cable 18, and the
body strap 11 can comprise at least one second support strap
section 20.1, which connects the body strap section 11a at a
second connecting point 21.2, which 1s different from the
first connecting point 21.1, of the body strap section 11a to
the attachment point 23 of the support cable 18, wherein the
first support strap section 20.1 comprises a first transducer
24 .1, which detects at least one physical variable on the first
support strap section 20.1, and the second support strap
section 20.2 comprises a second transducer 24.2, which
detects at least one physical variable on the second support
strap section 20.2. The physical variable can be, for
example, a tensile force 1n the first support strap section 20.1
and/or 1n the second support strap section 20.2.
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The movement control 5 1s configured 1n the exemplary
embodiments shown to automatically modity the predeter-
mined movement pattern to activate the movement device 4,
in dependence on the action of the at least one actuator 12
on the body strap 11 adjustably mounted on the main support
10.

While the present mvention has been illustrated by a
description of various embodiments, and while these
embodiments have been described 1n considerable detail, it
1s not intended to restrict or 1n any way limit the scope of the
appended claims to such detail. The various features shown
and described herein may be used alone or in any combi-
nation. Additional advantages and modifications will readily
appear to those skilled in the art. The invention in 1ts broader
aspects 1s therefore not limited to the specific details, rep-
resentative apparatus and method, and illustrative example
shown and described. Accordingly, departures may be made
from such details without departing from the spirit and scope
of the general inventive concept.

What 1s claimed 1s:

1. A hippotherapy device, comprising:

a saddle defiming a seat for a person;

a programmable movement controller;

an automatic movement device configured to automati-

cally move the saddle according to a movement pattern
program executed by the movement controller and that
specifies a sequence of target values of positions and
orientations of the saddle in the locality of the auto-
matic movement device 1n order to execute the move-
ment pattern; and

a person securing device, comprising:

a main support;

a body strap mounted on the main support,

at least one sensor configured to detect at least one
physical vanable characterizing a body posture of a
person on the saddle, and

an auxiliary control device configured to use expected
values of the at least one physical variable corre-
sponding to the current position and orientation of
the saddle 1n the movement pattern program, to
compare the expected values to current values of the
at least one physical vanable detected by the at least
one sensor, and to trigger an associated safety func-
tion 1f a deviation of the current values from the
expected values exceeds a predetermined tolerance
threshold.

2. The hippotherapy device of claim 1, wherein the
physical variable characterizing the body posture of the
person on the saddle 1s at least one of a spatial position or
a spatial orientation of at least one of the upper body, the
head, at least one arm, or at least one leg of the person.

3. The hippotherapy device of claim 1, wherein the safety
function to be triggered i1s at least one of stopping the
movement device or outputting a signal indicating an unsafe
state of the person on the saddle.

4. The hippotherapy device of claim 1, wherein the safety
function to be triggered 1s an activation of at least one
actuator that acts on at least one of the spatial position or the
spatial orientation of at least one of the upper body, the head,
at least one arm, or at least one leg of the person.

5. The hippotherapy device of claim 1, wherein the at least
one sensor 1s arranged on the body strap.

6. The hippotherapy device of claim 1, wherein the at least
one sensor 1s connected via a communication connection to
the auxiliary control device in such a way that items of
information about at least one of the current position or
current body posture of the body of the person 1n space are
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transmitted to the auxiliary control device such that the
current body posture of the person can be automatically
determined with the auxiliary control device or the move-
ment controller.

7. The hippotherapy device of claim 1, wherein: d

the body strap 1s mounted suspended on the main support

by a support cable; and

the hippotherapy device turther comprises an angle trans-

ducer configured to detect an angular position of the
support cable.

8. The hippotherapy device of claim 1, wherein:

the body strap 1s mounted suspended on the main support

by a length-variable support cable; and

the hippotherapy device further comprises a length trans-

ducer configured to detect a current length of the
support cable.
9. The hippotherapy device of claim 1, wherein:
the body strap 1s mounted suspended on the main support
by a support cable; and 20

the hippotherapy device further comprises a force trans-
ducer configured to detect a tensile force on the support
cable.

10. The hippotherapy device of claim 1, wherein:

the body strap 1s mounted suspended on the main support 25

by a support cable; and

the body strap comprises:

at least one first support strap section connecting a body
strap section of the body strap, at a first connecting
point of the body strap section, to an attachment 3Y
point of the support cable, and

at least one second support strap section connecting the
body strap section, at a second connecting point of
the body strap section that 1s different from the first
connecting point, to the attachment point of the 3>
support cable;

wherein the first support strap section comprises a first

transducer configured to detect at least one physical
variable on the first support strap section; and

the second support strap section comprises a second 49

transducer configured to detect at least one physical
variable on the second support strap section.

11. The hippotherapy device of claim 1, wherein the
person securing device 1s adapted to follow a movement of
the person on the saddle at least approximately without %
applying force to the person while the deviation 1s less than
the tolerance threshold.

12. A hippotherapy device, comprising;:

a saddle defining a seat for a person;

a programmable movement controller; S0

an automatic movement device configured to automati-

cally move the saddle according to a movement pattern
program executed by the movement controller and that

specifies a sequence ol target values of positions and
orientations of the saddle in the space surrounding of >3
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at least one sensor configured to detect at least one
physical vanable characterizing a body posture of a
person on the saddle, and
an auxiliary control device configured to use expected
values of the at least one physical variable corre-
sponding to the current position and orientation of
the saddle in the movement pattern program, to
compare the expected values to current values of the
at least one physical vaniable detected by the sensor,
and to trigger an associated safety function if a
deviation of the current values from the expected
values exceeds a predetermined tolerance threshold;
wherein the body strap 1s adjustably mounted on the main
support; and
the hippotherapy device further comprises:
at least one actuator configured to automatically act on
the body strap to vary a spatial pose of the body
strap;
wherein the auxiliary control device 1s configured to
control the at least one actuator based on a current
position and movement of the saddle and a current
body posture of the person on the saddle.
13. The hippotherapy device of claim 12, further com-

prising:

a bearing mounting the body strap on the main support,
the bearing configured to adjust at least one of:
at least one direction of the body strap, or
at least one orientation of the body strap in space;

the bearing comprising a braking device configured to
brake a movement ol the bearing using selectable
braking properties, the braking properties being set-
table by the actuator controlled by the auxiliary control
device.

14. The hippotherapy device of claim 12, further com-

prising;:

a bearing mounting the body strap on the main support for
swinging movement thereon in at least one of:
at least one direction, or
at least one orientation of the body strap 1n space;

the bearing comprising a vibration damping device con-
figured to damp a movement of the bearing using
selectable damping properties, the damping properties
being settable by the actuator controlled by the auxil-
1ary control device.

15. The hippotherapy device of claim 12, further com-

prising:

a drive device on the main support and configured to drive
movement of the body strap 1in at least one of:
at least one direction, or
at least one orientation of the body strap in space;

wherein the drive device comprises at least one motor that
constitutes at least one of the at least one actuator, the
drive device configured to move the body strap 1n an
automatically driven manner, controlled by the auxil-
1ary control device.

16. The hippotherapy device of claam 12, wherein the

movement controller 1s configured to automatically modify

a predetermined movement pattern for the activation of the
movement device based on the action of the at least one

actuator on the body strap.

the automatic movement device 1n order to execute the
movement pattern; and
a person securing device, comprising:
a main support;
a body strap mounted on the main support, S I
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